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Lead acid accumulator with bottom connection. 

^7) A lead acid accumulator (1) with bottom connection 
comprises one or several pairs of accumulator cells (2, 3), 
each pair of cells being enclosed in a common cell vessel (4) 
with a liquid-tight partition wall (5) between the separate 
cells. The cell has a cover (6) with bores {7, 8) for the pole 
posts (9, 10). Each cell includes a positive (11 or 12) and a 
negative (13 or 14) group of electrodes, each of which is 
connected to a corresponding connection strap, one (15) 
being located above and the other (16) below the electrode 
plates. The lower connection strap (16) is common to the two 
cells and is passed from one cell to the other through the 
partition wail. The two connection straps in each cell are 
arranged substantially mutually parallel and are located in a 
plane (29) substantially going through the centre axes (30 
and 31) of the connection straps and through the centres of 
gravity (32) of the electrode plates. The upper connection 
straps in the cells are rigidly connected to the cover (6) by 
means of pole posts (9 and 10) which are substantially 
located in the plane through the centre axes of the connec- 
tion straps. The lower common connection strap is sup- 
ported by at least two shock-absorbing members (24 and 25) 
arranged on either side of the partition wall. The pole posts 
are rigidly connected to the cover by means of a mechanical 
connection which prevents axial movements in the bores. 



Fig.1 
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The present invention relates to a lead acid accumulator with bottom 
connection, comprising at least one pair of accumulator cells, each cell being 
enclosed in a cell vessel which is common to said pair of cells and has a 
liquid-tight partition wall between the separate cells and a cover with bores 
for the pole posts, each of said cells containing two groups of electrode 
plates, one positive and one negative which are connected to corresponding 
connection straps, one of which is situated above and the other below the 
electrode plates, the bottom connection strap being common to said pair of cells 
and passing from one cell to the other through the partition wall. 

Lead acid accumulators with bottom connections of the kind described above 
are previously known, e.g. through FR-PS 859 040. This arrangement offers 
the advantage that each cell is provided with only one upwardly extending pole 
post which is passed through. the cover. Moreover, the electrical connection 
between the cells is located at the bottom, below the electrode plates in such a 
way that the bottom connection strap will be common to the pair of cells and 
is consequently positive in one cell and negative in the other. Since soldered 
connections as well as screw connections may be avoided with such a bottom 
connection, the transition resistance between the cells will be neglibible. This 
is of particular importance in accumulators such as are used in submarines and 
where the cell height is large relative to the bottom area. Since the electrode 
plates in such batteries are also relatively high, the conductive resistance 
will be relatively high if the batteries are designed in a conventional manner, 
i.e. that the cell connection is located at the top of the battery. The 
arrangement with the bottom connection will consequently eliminate the need for 
the second pole post in the cover which means that the battery will also be 
much lighter compared to one of conventional design. 

The current distribution in a battery with bottom connection will also 
be more uniform during charging and discharging sequences, compared to an 
accumulator of conventional design. The more uniform current distribution will 
also permit more rapid charging and longer life of the electrode plates . 

The object of the present invention is to improve the mechanical 
properties of the battery, such as the capability of withstanding external shock 
stresses without jeopardizing the function of the battery or deteriorating its 
electrical properties. This is particularly important for batteries intended for 
use on board submarines. 

This object is realized substantially in that the two connection straps in 
each cell are disposed substantially mutually In parallel and are located in a 
plane which mainly goes through the centre axes of the connection straps and 
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through the centres of gravity of the electrode plates, and in that the upper 
connection strap in each cell is connected to the cover by means of one or 
several pole posts which are substantially located in the plane through the 
centre axes of the connection straps, and that the lower common connection strap 
is supported by at least two shock-absorbing elements arranged on either side of 
the partition wall. 

In a suitable embodiment of the invention the pole posts are fixed to the 
cover by means of a mechanical connection which prevents axial displacement in 
the bores through the cover. 

The invention offers the possibility of utilizing the cover as a schock- 
absorbing element for the group of electrode plates which is connected to the 
upper connection strap. The cover is preferably made of glass fibre reinforced 
plastics and the shock-absorbing element of rubber. The invention also provides 
a structure in which the groups of electrode plates will be given a maximum 
flexible extension for a given external dimension of the accumulator cell 
without reducing the volume for active material. Since the electrode plates in 
this structure are symmetrically supported at the bottom of the cell and in a 
similar way are symmetrically suspended by the upper connection the moment arms 
will be minimized for the forces affecting the electrode plates when the battery 
is subject to shocks. This is due to that the lower supporting point as well as 
the upper suspension point are located in a vertical plane which passes through 
these points and also through the centres of gravity of the electrode plates. 
The structure enables the bottom of the cell vessel to be exposed to 
considerable shock forces without risk of damaging the cells. There is thus no 
need to arrange specific shock absorbers in the battery bed and the space thus 
saved can be utilized for the installation of more battery capacity within a 
given space. 

The long elastic extension for the electrode plate groups will make 
possible maximum utilization of the electrolyte for absorbing the shock energy 
when the plate groups move in the liquid relative to the cell vessel. 

All these characteristics will result in the highest possible interior 
damping of the accumulator which means, that when the battery is subjected to a 
shock on the battery bed it will have considerably less tendency to 
rebound compared to a conventional structure. 

Thus, there is no need to supply the battery with special means at its 
bottom to keep it attached to its bed. This will of course faciliate installa- 
atlon of the battery, which is of considerable Importance when it is used on 
board a submarine. The insignificant rebound after subjection to shocks will 
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also permit bigger battery volume within a given space which contributes to 
the arrangement of more battery capacity compared with conventional battery 
design. 

An embodiment of a lead acid accumulator in accordance with the invention 
will now be described by way of example, reference being made to the 
accompanying drawings , on which 

Fig. 1 is a perspective view of a lead acid accumulator according to the 
invention, 

Fig. 2 is a sectioned side view of the accumulator according to Fig. 1, 
Fig. 3 is a sectioned view through one of the cells in Fig. 2, 
Fig. 4 is a view from above of the accumulator according to Fig. 2, 
Fig. 5 is a detail of a bushing in the partition wall between the cells > 

and 

Fig. 6 is a partially sectioned perspective view of a cell vessel for an 
inventive accumulator with raised cover. 

As appears from Fig. 1 the lead acid accumulator 1 of the invention 
comprises two pairs of electrolyte cells 2 and 7 which are enclosed in a cell 
vessel 4 with a partition wall 5 between the separate cells and with a cover 6 
which is provided with springs 7 and 8 (see Fig. 6) for the pole posts 9 and 10 
passing through the cover 6 and rigidly connected thereto. Each cell comprises 
at least one positive 11 or 12 and one negative 13 or 14 group of electrodes 
which are connected to the respective connection straps- In the cell to the 
right in the Figure the positive electrode 11 is connected to the upper 
connection strap 15, whereas the two negative electrodes 13 are connected to the 
lower strap 16. In the cell 3 to the left in the Figure, the conditions are the 
opposite, the two negative electrodes 14 being connected to the upper connection 
strap 17, and the positive electrode 12 being connected to the connection strap 
16 which is common to the two cells. The two pole posts 9 and 10 extending 
through the cover will thus form the output terminals for a positive cell 2 and 
a negative cell 3, respectively. The pole posts are moreover provided with 
tapered collars 18 and 19, (see Fig. 2) which bear against the interior surface 
of the cover 6, while the threaded portions 20 and 21, of the posts extend 
outwardly from the springs 7 and 8 in the cover 6, to which the posts are 
connected by means of threaded nuts 22 and 23. The lower connection strap 16 is 
supported on rubber members 24 and 25 which support the electrode groups 12 and 
13, in each of the cells, while the posts 9 and 10, which are rigidly connected 
to the cover 6, will suspend the other electrode groups 14 and 11, via the upper 
connection strap 15 and 17. 
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The arrangement with the different components included in the battery 
structure according to the invention are more clearly shown on Figs. 2-5. Each 
cell is thus enclosed in a liquid-tight cover 26 and 27, and the lower 
connection strap 16. which is common to the two cells, is passed through the 
partition wall 15 and through the two liquid-tight casings 26 and 27 by means of 
a bushing 28 which is shown in detail on Fig. 5. As appears from Figs. 2 and 3. 
the two connection straps 15, 16 and 17. 16. in the cells 2 and 3, respectively 
are disposed substantially mutually in parallel, and are located in a plane 29 
essentially going through the centre axes 30. 31 of the connection straps and 
through the centres of gravity 32 of the electrode plates. This plane 29 forms a 
vertical plane through the gravitational line of action of the electrode plates, 
connection straps and the pole posts when the battery is supported on a 
horizontal surface. Thus, the electrode plates will be subject to a maximum 
moment around their suspension points when exposed to a shock load in the 
vertical plane this moment being as small as possible. The bottom and the 
cover of the cell vessel will consequently only be exposed to compressive forces 
and when subject to a shock load the cover 6 and the rubber members 24 and 25 
will be deformed in the way indicated with dashed lines on Fig. 3. 

By the central location of the pole posts 20 and 21 the resilient 
properties of the cover 6 can be utilized to a maximum, which means that a 
certain elastic deflection will result in the least possible stress on the cover 
6 and on the cell vessel 4. The lower connection strap 16 is supported by the 
rubber members 24 and 25 which are symmetrically located on the bottom of their • 
corresponding cell. By mutually adapting the dynamic spring constants of the 
cover 6 and of the rubber members 24 and 25. the relative movement between the 
two groups of electrodes 11, 13 and 12, 14, could be eliminated since the forces 
which affect the two groups can be made less than the frictional forces between 
the electrode plates. The cover and the rubber members will consequently 
cooperate to provide a low frequency suspension with long elastic extension for 
the electrode groups, and with the effect of the electrolyte these deflection 
lengths will give the accumulator high inner damping and consequently the 
ability to absorb shock energy. The bottom of the cell vessel could thus be 
subject to high shock loads without risk of damaging the active portions of the 
cell. The high inner damping will also have the advantage of giving the battery 
a low rebound amplitude. As a result thereof the accumulator does not need to be 
fixed to the bed. which is usual in the installation of conventional batteries. 
An accumulator according to the invention can consequently be put directly on 
the support surface without being fixed and the space above the battery can be 
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adapted to the characteristic low rebound amplitude. Therefore, the battery 
bed will not have to be supplied with special shock-absorbing means. All 
these characteristics taken together mean that it will be possible to install a 
greater battery volume in a given space, if the battery is designed according 
to the invention, compared to the volume which could be installed if the battery 
is of conventional design. 

The symmetrical suspension of the pole posts 20 and 21 in the cover 6 is 
shown on Fig- 4. 

Fig. 5 shows in detail the bushing 28 through the partition wall 5 and 
the two liquid-tight casings 26 and 27 which are provided with tubular, mutually 
opposing openings 33 and 34 in overlapping relation around the lower connection 
strap 16. Two hose clips 35 and 36 are arranged around the outer tubular 
opening 34 in order to effectively prevent leakage of electrolyte into the cell 
vessel between the two liquid-tight casings. The bushing 28 in the partition 
wall 5 is thus flexible, i.e. it lacks a rigid connection with the cell vessel, 
making it possible for the lower connection strap to move relative the vessel 
without causing any damage. This is of course of greatest importance when the 
accumulator is subject to shock loads. 

Fig. 6 shows the cell vessel 4 and the cover 6 with the two bores 7 and 
8 for the pole posts 20 and 21. The Figure clearly illustrates the central and 
symmetrical location of one rubber member 25 in the negative cell 3. It also 
illustrates that the partition wall 5 is provided with a groove 37 from the top 
of the vessel and down to the bottom 38 thereof, to permit the two 
interconnected cells 2 and 3 to be lowered into the vessel until they rest 
against the rubber members 24 and 25. The cell vessel is suitably made of glass 
fiber-reinforced plastics, and the two liquid-tight casings are suitably made 
of rubber. 
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Claims 



1. Lead acid accumulator with bottom connection, comprising at least one 
pair of accumulator cells, each cell being enclosed in a cell vessel which is 
common to said pair of cells and has a liquid-tight partition wall between 
the separate cells and a cover with an opening for the pole posts, each of said 
cells including two groups of electrode plates, one positive and one negative, 
each of which is connected to a corresponding connection strap, one being 
situated above and the other below the electrode plates, the bottom connection 
strap being common to said pair of cells and passing from one cell to the other 
through the partition wall, characterized in that the two. connection straps in 
each cell are disposed substantially mutually parallel and are located in a 
plane which substantially goes through the centre axes of the connection straps 
and through the centres of gravity of the electrode plates, in that the upper 
connection strap in each cell is connected to the cover by means of one or 
several pole posts which are located in the plane through the centre axes of the 
connection straps, and in that the lower common connection strap is supported by 
at least two shock-absorbing members being arranged on either side of the 
partition wall. 

2- Lead acid accumulator according to claim 1, characterized in that the 
pole posts are rigidly attached to the cover by means of a mechanical connection 
with fastening means on both sides of the cover which prevent appreciable axial 
movement of the posts relative to the openings in the cover. 

3. Lead acid accumulator according to claim 1, characterized in that the 
lower common connection strap is passed through the liquid-tight partition wall 
by means of a flexible bushing which lacks rigid connection to the vessel and 
provides a liquid-tight seal between the cells. 
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